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© Updating physical property correlations. 

© In a control logic system (10) for updating phys- 
ical property correlations, the difference between a 
calculated value (14) of a physical property and a 
laboratory value (12) of the physical property is 
determined (16) and combined (20) with a previously 
determined value (28) of the difference to obtain a 
new value of the correlation bias. Actuation of re- 
mote switches (30, 32) by a system operator allows 
this new value or correlation bias to pass through the 
control system and be "set" until an updated cor- 
J relation bias is desired by the operator. 
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UPDATING PHYSICAL PROPERTY CORRELATIONS 



This invention relates to updating physical 
property correlations that may be used, for exam- 
ple, for process control. 

Correlations are often used in process control 
system to determine the v«»lge of a physical prop- 
erty. Typically, the correlation is periodically up- 
dated from the results of laboratory analysis by 
utilising a bias. The conventional updating proce- 
dure required calculating the result of the correla- 
tion and the current bias, recording the foregoing 
result, measuring the physical property by labora- 
tory means, calculating a new bias by subtracting 
the laboratory measurement from the previously 
recorded calculated result of the correlation, and 
then tuning the new correlation bias. Thus, the 
foregoing process involves a number of steps all of 
which can introduce and/or increase an error in the 
resulting correlation bias. 

According to the invention there is provided a 
system for updating physical property correlations 
with laboratory data, the system comprising means 
for entering a measured value of a physical prop- 
erty into the system, means for entering a cal- 
culated value of the physical property into the 
system, means for determining the difference be- 
tween the measured value and the calculated value 
of the physical property, and means for combining 
the difference with a previously determined dif- 
ference for the physical property to produce a new 
bias for correlations of the physical property. 

The present invention solves or at least alle- 
viates the aforementioned problems associated 
with the prior art by providing a system for continu- 
ously updating the correlation bias utilised to deter- 
mine the value of a physical property, for example 
in a process control system. The system deter- 
mines the difference between the calculated value 
of a physical property and the laboratory value of 
the property and -sums" the difference with the 
previous value of correlation bias to obtain a new 
value of correlation bias. 

In a preferred form of the system, the new 
value of correlation bias can pass through the con- 
trol system only after the operator has actuated a 
plurality of remote switches to ensure that faulty 
data is not accidentally entered into the system. 
Upon actuation of the remote switches, the new 
bias is allowed to pass through the control system 
and is "set* until the remote switches are again 
actuated. A reset procedure is inherent in the sys- 
tem, thus resetting the remote switches for future 
actuation by the operator. In this manner, correla- 
tion bias can be easily "updated" when desired by 
the system operator. 



The preferred system (hereinafter also referred 
to as "the control logic system") eliminates the 
need for recording the correlation bias so that this 
bias can be subtracted from the measured value of 
5 the physical property being monitored. The control 
logic can continuously update the correlation bias 
and is an integral part of the overall (process) 
control system. 

The invention will now be further described, by 
io way of illustrative and non-limiting example, with 
reference to the accompanying drawing, the single 
figure of which is a schematic diagram represent- 
ing a preferred control logic system embodying the 
present invention. 
is The sole drawing figure is a schematic diagram 

of a logic control system 10 for updating physical 
property correlations with laboratory data. In the 
control logic system 10, a laboratory value for a 
process variable and a corresponding calculated 
20 value for this variable are entered into remote sta- 
tions 12 and 14, respectively. Outputs of the re- 
mote stations 12 and 14 are applied to positive and 
negative inputs, respectively, to a difference unit 16 
having an output connected an input #1 to an 
25 analog transfer station 18. An output of the analog 
transfer station 18 is connected to an input to a 
summation unit 20 which has an output connected 
to a #2 input to an analog transfer station 22. An 
output of the transfer station 22 is connected to an 
30 adapt unit 24 and to a lag unit 26. An output of the 
adapt unit 24 is connected to a set unit 28 which 
has an output connected to an input to the summa- 
tion unit 20 and to a #1 input to the transfer station 
22. 

35 A remote switch 30, which is used by a system 
operator to execute an update, is connected to 
another remote switch 32 that actually executes the 
update, as hereinafter described. An output of the 
remote switch 32 is connected to inputs to digital 

AO transfer stations 34 and 36. An output of the digital 
transfer station 34 is used to control the operation 
of the analog transfer stations 18 and 22, as 
hereinafter described. An output of the digital trans- 
fer station 36 is connected to an input to the 

45 remote switch 30 and provides a reset function for 
the remote switch 30. 

Operationally, the system operator enters the 
laboratory value of the physical property being 
measured and the corresponding calculated value 

so of the property into the remote stations 12 and 14, 
respectively. The foregoing values are transmitted 
to the difference unit 16 which performs a dif- 
ference calculation and produces an output which 
is transmitted to the summation unit 20 via the 
analog transfer station 18. The summation unit 20 
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sums the "difference" determined by the difference 
unit 16 with the "old" value of abias presented by 
the set unit 28 to the summation unit 20 to obtain a 
"new" bias for the system. This new or updated 
bias is not transmitted to the output of the system 5 
10 until the operator initiates the update procedure, 
ensuring that faulty data is not accidentally entered 
into the system. 

The update procedure involves actuation of the 
remote switches 30 and 32. When an update in the 10 
bias is desired, the operator actuates the remote 
switch 30, and then subsequently actuates the re- 
mote switch 32. Actuation of the remote switch 32 
generates a digital "1" which is converted into a 
pulse by the digital transfer station 34 and transmit- 75 
ted to the transfer stations 22 and 18. The applica- 
tion of this pulse to the transfer station 22 causes 
this station to permit the new value of bias to be 
transmitted therethrough to the system via the lag 
unit 26 and sets the new value of the bias pre- 20 
sented to the summation unit 20 by the set unit 28. 
Similarly, the application of this pulse from the 
transfer station 34 to the transfer station 18 causes 
the station 18 to pass an analog zero to the sum- 
mation unit 20 which is summed with the updated 25 
bias. 

After the updating process has been complet- 
ed, the output of the transfer station 34 returns to a 
digital zero which reselects the #1 inputs to the 
transfer stations 18 and, 22, causing the updated 30 
bias level to be "locked" into the system. The 
transfer station 36 performs a timing operation and, 
after a predetermined period of time has elapsed, 
this transfer station causes the remote switches 30 
and 32 to be reset for future actuation when updat- 35 
ing is desired. The lag unit 26 is a real-time lag 
function that dampens the change in bias so that 
such a change can be gradual so as not drastically 
to affect the system being controlled. 

The foregoing method of updating physical 40 
property correlations used for process control can 
be used whenever the form of the correlation is: 
z = f(x,y,...) + BIAS 

where z = a physical property of interest; 

x,y f ... a variables on which the physical property 45 

depends; and 

BIAS = correlational bias 

For example, the foregoing approach can be used 
for continuous on-line process weight (stock bal- 
ancing). By this approach, the physical property of 50 
interest can be monitored and continuously up- 
dated. For example, pressure, temperature and 
specific gravity can be corrected automatically, 
continuously and accurately without labour inten- 
sive data collection as required in the prior art. 55 
Thus, continuous on-line weight balancing can be 
easily achieved by utilisation of the above-de- 
scribed method. 



Claims 

1. A system for updating physical property 
correlations with laboratory data, the system (10) 
comprising means (12) for entering a measured 
value of a physical property into the system, 
means (14) for entering a calculated value of the 
physical property into the system, means (16) for 
determining the difference between the measured 
value and the calculated value of the physical prop- 
erty, and means (20) for combining the difference 
with a previously determined difference for the 
physical property to produce a new bias for cor- 
relations of the physical property. 

2. A system according to claim 1, including 
means (32) for permitting the new bias to be trans- 
mitted through the system, the permitting means 
(32) being actuatable by an operator of the system. 

3. A system according to claim 2, wherein the 
permitting means (32) comprises at least one 
switch means. 

4. A system according to claim 2 or claim 3 ? 
including means (36) for resetting the permitting 
means (32) after the new bias has been transmitted 
through the system. 

5. A system according to claim 2, claim 3 or 
claim 4, including means (28) for preserving the 
new bias within the system until another bias is 
subsequently determined and the permitting means 
(32) is actuated by the operator of the system. 

6. A system according to any one of the pre- 
ceding claims, including means (26) for damping 
the new bias prior to the new bias being transmit- 
ted through the system. 
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